Behavioral teratology investigation of 1-butanol in rats.
Two concentrations of 1-butanol (3000 and 6000 ppm) were administered by inhalation to separate groups of 15 pregnant Sprague-Dawley rats for 7 hr per day throughout gestation; 18 male rats were similarly exposed for 7 hr per day for 6 weeks, and mated to unexposed females. Litters were culled to 4 female and 4 male pups and fostered to untreated controls. From days 10-90, offspring were tested as follows: a) ascent on a wire mesh screen, b) rotorod, c) open field and photoelectrically-monitored activity, d) running wheel, e) avoidance conditioning, and f) operant conditioning. Additionally, brains from 10 offspring at 21 days of age were dissected into cerebrum, cerebellum, brainstem, and midbrain. Each sample was assayed for protein and the neurotransmitters acetylcholine, dopamine, norepinephrine, serotonin, met-enkephalin, beta-endorphin, and substance P. Overall, there were few behavioral or neurochemical alterations detected in the offspring following maternal or paternal exposure to either 3000 or 6000 ppm 1-butanol. This scarcity of effects is important to risk assessment extrapolations drawn from ethanol. Based on the structural similarity of 1-butanol to ethanol and long-standing observations that toxicity to adult animals generally increases with chain length among the alcohols, significant behavioral and neurochemical deviations were predicted. The scarcity of effects from butanol needs to be accounted for in hypotheses relating toxicity to alcohol chain length and in risk assessment extrapolations from findings with ethanol.